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1. This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 



2. 
3. 



This REPORT consists of a total of , 



6 sheets, including this cover sheet. 

This report is also accompanied by ANNEXES, comprising: 
a. (sent to the applicant and to the International Bureau) a total of 



sheets, as follows: 



□ 
□ 



□ 



sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

(sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) 

, containing a sequence listing and/or tables related thereto, in computer 

readable form only, as indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the 
Administrative Instructions). __________ 



4. This report contains indications relating to the following items: 



Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Box No. VIII Certain observations on the international application 
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Box No. Ill 
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Box No. IV 




Box No. V 
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Box No. VI 
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Box No. VII 


_3 


Box No. VIII 



Date of submission of the demand 

04 January 2005 (04.01.2005) 


Date of completion of this report 

11 April 2005 (11.04.2005) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (January 2004) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



Box No. I Basis of the report 



International application No. 

PCT/JP2004/008248 



1 • ^SSSS^S^ST^ is based on *" international app,ication in ^ ,angua6e in which il was f,,ed > unless 

□ This report is based on translations from the original language into the following language 

which is language of a translation furnished for the purpose of* 

□ 

international search (under Rules 12.3 and 23.1(b)) 

□ 

publication of the international application (under Rule 12 4) 
□ international preliminary examination (under Rules 55.2 and/or 55.3) 



2 ' ZrLZT, A ,u e ' eme !£ 0f the intema tionai application, this report is based on (replacement sheets which have been 

response to an invitaiion underM 14 are reMred '° in tMs repJt as 

^ The international application as originally filed/furnished 
I I the description: 

pages . , 

% — _ , as originally filed/furnished 

pages received by this Authority on 

pages — , received by this Authority on ~ 

| | the claims: ~~" ~ "~~ ~ 



____________ , as originally filed/furnished 

Daces — — 

r 4 > as amended (together with any statement) under Article 19 



pages * . received by this Authority on 

pages * ■ __ received by this Authority on 

[~l the drawings: 



+ » as originally filed/furnished 

pages - received by this Authority on ~ 

pages * . , received by this Authority on 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

The amendments have resulted in the cancellation of 

the description, pages 
|~| the claims, Nos. 



□ 

the drawings, sheets/figs 

the sequence listing (specify): 

any table(s) related to sequence listing (specify): 



4 ' ^ ^T„l h I k r e ** B *«« as if (some of) the amendments annexed to this report and listed below had not been 
(Rule 70 ™c» "Ordered to go beyond the disclosure as filed, as indicated in the Supplemental Box 

□ 

the description, pages 

I I the claims, Nos. 



the drawings, sheets/figs 

I I the sequence listing (specify): 

any table(s) related to sequence listing (specify): 



* If item 4 applies, some or all of those sheets may be marked "superseded. ' 
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International application No. I 


INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 


PCT/JP2004/008248 f 


| Box No. IU Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


The questions whether the claimed invention appears to be novel, to involve an inventive 
1 applicable have not been examined in respect of: 


step (to be non obvious), or to be industrially 


I Q the entire international application. 




^ claim No. __ 3 . 





because: 



□ the said international application, or the said claim No. . _ /«ru>«uv\~ 
relate to the following subject matter which does not require an international preliminary examination (specify). 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. . 
are so unclear that no meaningful opinion could be formed (specify): 



the claims, or said claims Nos. 



CZI by the description that no meaningful opinion could be formed. 

no international search report has been established for said claim No. 



. are so inadequately supported 



□ the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex C of the 
Administrative Instructions in that: 

[~| has not been furnished 
| | does not comply with the standard 
| | has not been furnished 
| | does not comply with the standard 



the written form 



the computer readable form 



PI the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do not comply with 
the technical requirements provided for in Annex C-bis of the Administrative Instructions. I 

| | see Supplemental Box for further details. 
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International application No. 

PCT/JP2004/008248 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1,2,4 



1,2,4 



1,2,4 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Document 1 : JP 2002-541253 A 

&WO 2000/61576 Al 
&EP 1169317 Al 
&US 6465493 Bl 
Document 2: WO 2002/22871 A2 
& JP 2004-508835 A 
&EP 1347992 A2 
&US 6630304 Bl 

Document 3: Kunio TAKAOKA, Tominaga SHIMIZU, "BMP ni yoru Hone Saisei to Kotsu 

Soshosho," Igaku no Ayumi, 2001, Vol. 198, p. 625-629 
Document 4: SPINELLA-JAEGLE, S. et al., Opposite effects of bone morphogenetic protein-2 and 
transforming growth factor-pi on osteoblast differentiation, Bone, 2001, Vol. 29, No. 
p. 323-330 

Document 5: Shingo MAEDA, Kenji IMAMURA, Kohei MIYAZONO, 

"TGF-p/BMP Signal to Kotsuga Saibo Bunka," Experimental Medicine, 2002, Vol, 20, 
No. 17 (Zokan), p. 101-106 
Document 6: INMAN, Gareth J. et al., SB-431542 is a potent and specific inhibitor of transforming 
growth factor-P superfamily type I activin receptor-like kinase (ALK) receptors ALK4, 
ALK5, and ALK7, Molecular Pharmacology, 2002, Vol. 62, No. 1, pages 65-74 

None of the documents cited in the international search report describes or suggests the inventions 
of claims 1, 2, and 4, and therefore these inventions are novel and involve an inventive step. 
[1] Document 1 describes an invention of a drug for the treatment of osteoporosis having as its active 
ingredient 4-(4-benzo[l,3]dioxol-5-yl-5-pyridin-2-yl-lH-imidazol-2-yl) benzamide, which inhibits the 
signal transduction pathway of TGF-p. None of the documents describes or suggests the combined use 
of BMP with a compound that inhibits the signal transduction pathway of TGF-P such as 4-(4- 
benzo[l,3]dioxol-5-yl-5-pyridin-2-yl-lH-imidazol-2-yl) benzamide, etc., the fact that this compound 
enhances the osteogenesis promoting action of BMP, and the screening of agents that enhance the 
promotion of osteogenesis using TGF-P inhibitory action and BMP inhibitory action as a marker. 
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International application No. 

PCT/JP2004/008248 



Box No. Vm Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The invention of claim 1 encompasses agents that increase the promotion of osteogenesis having 
as their active ingredient all compounds that have the desirable property of "having a selective 
inhibitory effect on TGF-p." However, this examination finds that only a very small portion of the 
claimed compounds are fully disclosed in the sense of PCT Article 5 and supported by the Description 
in the sense of PCT Article 6, 

In addition, in consideration of the level of technical knowledge at the time this application was 
filed, the term "compounds having a selective inhibitory effect on TGF-P" cannot specify the scope of 
compounds having such a property, and therefore the invention of claim 1 does not satisfy the 
requirement for clarity as defined in PCT Article 6. 



/ 
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International application No. 

PCT/JP2004/008248 



Supplemental Box 



In case the space in any of the preceding boxes is not sufficient 
Continuation of Box V: 

[2] Document 2 describes the invention of an agent for treating osteoporosis that contains BMP-2. 
Document 3, page 625, lower left column, states the following: "The promotion of healing of fractures 
and repair of wide-ranging bone loss using BMP is expected to become therapeutic means that will 
replace autologous bone transplantation. In addition, by expression of BMP and inhibition of signal 
transduction, it may be possible to apply the BMP to the treatment of osteoporosis by promoting bone 
formation throughout the body." 

In addition, document 4 states that BMP-2 and TGF-pl have opposite effects with respect to the 
differentiation and maturation of osteoblasts, that BMP-2 increases the expression of osteocalcin and 
ALP activity, which are osteoblast differentiation markers, but TGF-pl does not have these effects, 
and that TGF-pi inhibits the effects by BMP-2 and the mineralization of matrix. Document 4 also 
states that even when BMP-2 and TGF-p 1 are used concurrently, the effects of increased osteocalcin 
expression and ALP activity by BMP-2 are inhibited by TGF-pl regardless of whether they are 
administered in the order of BMT-2 followed by TGF-pi or in the opposite order. Document 5, page 
105, lower left column, lines 15 to 17 states the following: "It can be understood that BMP exercises 
positive control and TGF-p exercises negative control on intracartilaginous ossification." 

Furthermore, document 6 states that SB-431542 (4-(4-benzo[l,3]dioxol-5-yl-5-pyridin-2-yl-lH- 
imidazol-2-yl) benzamide) inhibits the signal of TGF-P, but does not inhibit the signal of BMP. 

However, documents 2-6 neither describe nor suggest the combined use of BMP with a compound 
that inhibits the signal transduction pathway of TGF-p such as 4-(4-benzo[l,3]dioxol-5-yl-5-pyridin-2- 
yl-lH-imidazol-2-yl) benzamide, etc., the fact that this compound enhances the osteogenesis 
promoting action of BMP, and the screening of agents that enhance the promotion of osteogenesis 
using TGF-p inhibitory action and BMP inhibitory action as a marker. Moreover, the present invention 
has the following beneficial effect: compounds that exhibit almost no osteogenesis promoting effect 
by themselves but selectively inhibit TGF-P such as 4-(4-benzo[l,3]dioxol-5-yl-5-pyridin-2-yl-lH- 
imidazol-2-yl) benzamide, etc., clearly enhance the osteogenesis promoting effects of BMP. 
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